26o                   THE  TESTING  OF RUBBER
In Stevarfs experiments the rings were suspended vertically
from a hook, and the loading pan was attached by means of another
hook. The extension was read between gauge marks. In a
testing machine of the horizontal type, described later by Beadle
and Stevens,1 also, rings are held between hooks. In the beauti-
fully constructed Schopper machine the supports over which the
rings pass consist of rotating pulleys; the intention being to avoid
the crushing effect at the point of support, which occurs when
the supports consist of hooks or stationary pulleys.
It may be admitted that, confining attention to the problem
of holding the test piece to the point of rupture, the use of rings
passing over rotating pulleys solves the problem more easily and
satisfactorily than any method of actually gripping a test piece.
The problem of holding the test piece is, however, intimately
bound up with the question, discussed more fully a little later,
of the most advantageous shape in the test piece. Grips are now
available which will hold straight test pieces up to the breaking-
point ; although, as will be pointed out, they have drawbacks in
regard to the measurement of elongation.
The Materialprufungsamt made extensive tests with straight
test pieces.2 Some of the test pieces were of the same width
throughout their length, but most had heads, either three times
or five times as wide as the middle portion. The heads of the test
pieces were held in clamps, which had furrowed faces. As the
thickness of the rubber diminished during stretching, the clamps
were gradually tightened, so as to maintain their pressure on the
specimen. The tests covered six different kinds of rubber.
Satisfactory breaks were obtained for all specimens of the five
less extensible kinds;3 but, in the case of the kind representing
the highest grade examined,4 without exception the specimens
broke, across the head, in the grips. The present writer's experi-
ence is in agreement with the above results. Working with corru-
gated grips of the above type, on a cloth-testing machine, and
using dumb-bell shaped test pieces of high-grade rubber, it was
invariably found that the specimens broke in the grips.
It may safely be stated that clamps of the above-mentioned
or any other ordinary type, employed in the ordinary way, will not
1 J. Soc. Chem. Ind.3 1909, 28, mi.
2  Memmler and Schob, Mitt. Pritfungsamt, 1909, &7, 173.
3  The best two of these five specimens gave the following mean figures :
Material IV : PB = 0*939; LB = 498; Material V : PB = 0705; LB = 595-
4  Mean figures for this rubber as found from ring tests were: PB, 1*243 ;
LB} 928.